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A NOVEL HUMAN LYSOZYME GENE, ITS ENCODED POLYPEPTIDE 
AND THE METHOD FOR PREPARING THEM 



The invention relates to a new polynucleotide, the polypeptide encoded by said polynucleotide, the 
uses of said polynucleotide and polypeptide, and the methods for preparing same. In particular, the 
polypeptide of the invention is identified as a new member of the lysozyme family. 

Lysozyme exists ubiquitously in all parts of organisms, including various tissues, organs, and sera; it is 
especially abundant in egg white. Lysozyme is mainly secreted by the epithelial cell of certain glands and 
some kinds of leukocyte. 

Lysozyme was first reported by Fleming, et al. in 1922. Afterward, lysozyme has been widely studied. 
A lot of papers concerning its crystal structure, protein catalytic domains, catalytic dynamics, immunology, 
molecular evolutionary, and so on, have been published. Lysozyme is one of the proteins that are studied 
most extensively and intensively. However, the study on lysozyme gene is not yet sufficient. Nowadays, 
only a few lysozyme genes from different species, such as E.coli T4, salmonella P22 phage, bacillus 4> 
phage and chicken, etc., have been cloned. (1983 J. Mol. Biol. 165. 229-248; 1985 Virology 143, 280-289; 
1987 Proc. Natl. Acad. Sci. USA, 77, 5759-5763). The cloning about human lysozyme gene was also 
reported (1988, Gene 66,223-234). 

The main function of lysozyme is to hydrolyze the beta(l-4) glycosidic bond between N- 
acetylmuramic acid (NAM) and N-acetylgluconic acid (NAG) of the bacterial cell wall. In the organism, 
lysozyme can act as a nonspecific immune molecule against bacterial infections, and as-a digestive enzyme 
in enteron and some mollusks which live on bacteria. Further, lysozyme has the function of inhibiting 
tumor growth. Therefore, lysozyme has important applications in both industry and medicine. 

One purpose of the invention is to provide a new polynucleotide which encodes a new member of 
lysozyme gene family. The new human lysozyme is named LYC3. 

Another purpose of the invention is to provide a new member of lysozyme protein family, which is 
named LYC3. 

Still another purpose of the invention is to provide a new method for preparing said new human 
lysozyme by recombinant techniques. 

The invention also relates to the uses of said human lysozyme and its coding sequence. 

In one aspect, the invention provides an isolated DNA molecule, which comprises a nucleotide 
sequence encoding a polypeptide having human LYC3 protein activity, wherein said nucleotide sequence 
shares at least 70% homology to the nucleotide sequence of nucleotides 81-521 in SEQ ID NO: 3, or said 
nucleotide sequence can hybridize to the nucleotide sequence of nucleotides 81-521 in SEQ ID NO: 3 
under moderate stringency. Preferably, said nucleotide sequence encodes a polypeptide comprising the 
amino acid sequence of SEQ ID NO: 4 , and more preferably, the sequence comprisessequencein SEQ ID 
NO: 4. 
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Further, the invention provides an isolated LYC3 polypeptide, which comprises a polypeptide having 
the amino acid sequence of SEQ ID NO: 4 , its active fragments, and its active derivatives. Preferably, the 
polypeptide is a polypeptide having the amino acid sequence of SEQ ID NO: 4 . 

The invention also provides a vector comprising said isolated DNA. 

The invention further provides a host cell transformed with said vector. 

In another aspect, the invention provides a method for producing a polypeptide with the activity of 
LYC3 protein, which comprises: 

(a) forming an expression vector of LYC3 protein comprising the nucleotide sequence encoding the 
polypeptide having the activity of LYC3 protein, wherein said nucleotide sequence is operably linked with 
an expression regulatory sequences, and said nucleotide sequence shares at least 70% homology to the 
nucleotide sequence of positions 81-521 in SEQ ED NO: 3; 

(b) introducing the vector of step (a) into a host cell, thereby forming a recombinant cell of LYC3 
protein; 

(c) culturing the recombinant cell of step (b) under the conditions suitable for the expression of LYC3 
polypeptides; 

(d) isolating the polypeptides having the activity of LYC3 protein. 

In one embodiment of the present invention, the isolated polynucleotide has a full length of 544 
nucleotides, whose detailed sequence is shown in SEQ ID NO: 3. The open reading frame (ORF) locates at 
nucleotides 81-521. 

In the present invention, the term "isolated" or "purified" or "substantially pure" DNA refers to a DNA 
or fragment which has been isolated from the sequences which frank it in a naturally occurring state. The 
term also applied to DNA or DNA fragment which has been isolated from other components naturally 
accompanying the nucleic acid and from proteins naturally accompanying it in the cell. 

In the present invention, the term "LYC3 protein encoding sequence" or " LYC3 polypeptide encoding 
sequence " refers to a nucleotide sequence encoding a polypeptide having the activity of LYC3 protein, 
such as the nucleotide sequence of positions 81-521 in SEQ ID NO: 3 or its degenerate sequence. The 
degenerate sequences refer to the sequences formed by replacing one or more codons in the ORF of 81-521 
in SEQ ID NO: 3 with degenerate codes which encode the same amino acid. Because of the degeneracy of 
codon, the sequence having a homology as low as about 70% to the sequence of nucleotides 81-521 in SEQ 
ID NO: 3 can also encode the sequence shown in SEQ ID NO: 4. The term also refers to the nucleotide 
sequences that hybridize with the nucleotide sequence of nucleotides 81-521 in SEQ ID NO: 3 under 
moderate stringency or preferably under high stringency. In addition, the term also refers to the sequences 
having a homology at least 70%, preferably 80%, more preferably 90% to the nucleotide sequence of 
nucleotides 81-521 in SEQ ID NO: 3. 

The term also refers to variants of the sequence in SEQ ID NO: 3, which are capable of coding for a 
protein having the same function as human LYC3 protein. These variants includes, but are not limited to: 
deletions, insertions and/or substitutions of several nucleotides (typically 1-90, preferably 1-60, more 
preferably 1-20, and most preferably 1-10) and additions of several nucleotides (typically less than 60, 
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preferably 30, more preferably 10, most preferably 5) at 5' end and/or 3 1 end. 

In the present invention, ,; substantially pure" proteins or polypeptides refers to those which occupy at 
least 20%, preferably at least 50%, more preferably at least 80%, most preferably at least 90% of the total 
sample material (by wet weight or dry weight). Purity can be measured by any appropriate method, e.g., in 
the case of polypeptides by column chromatography, PAGE or HPLC analysis. A substantially purified 
polypeptides is essentially free of naturally associated components. 

In the present invention, the term "LYC3 polypeptide "or "LYC3 protein " refers to a polypeptide 
having the activity of LYC3 protein comprising the amino acid sequence of SEQ ED NO: 4 . The term also 
comprises the variants of said amino acid sequence which have the same function of human lysozyme. 
These variants include, but are not limited to, deletions, insertions and/or substitutions of several amino 
acids (typically 1-50, preferably 1-30, more preferably 1-20, most preferably 1-10), and addition of one or 
more amino acids (typically less than 20, preferably less than 10, more preferably less than 5) at C-terminal 
and/or N-terminal. For example, the protein function are usually unchanged when an amino residue is 
substituted by a similar or analogous one. Further, the addition of one or several amino acids at C-terminal 
and/or N-terminal will not change the function of protein. The term also includes the active fragments and 
derivatives of LYC3 protein. 

The variants of polypeptide include homologous sequences, allelic variants, natural mutants, induced 
mutants, proteins encoded by DNA which hybridizes to LYC3 DNA under high or low stringency 
conditions as well as the polypeptides or proteins retrieved by antisera raised against LYC3 polypeptide. 
The present invention also provides other polypeptides, e.g., fusion proteins, which include the LYC3 
polypeptide or fragments thereof. In addition to substantially full-length polypeptide, the soluble fragments 
of LYC3 polypeptide are also provided. Generally, these fragments comprise at least 10, typically at least 
30, preferably at least 50, more preferably at least 80, most preferably at least 100 consecutive amino acids 
of human LYC3 polypeptide. 

The present invention also provides the analogues of LYC3 protein or polypeptide. Analogues can 
differ from naturally occurring LYC3 polypeptide by amino acid sequence differences or by modifications 
which do not affect the sequence, or by both. These polypeptides include genetic variants, both natural and 
induced. Induced variants can be made by various techniques, e.g., by random mutagenesis using 
irradiation or exposure to mutagens, or by site-directed mutagenesis or other known molecular biologic 
techniques. Also included are analogues which include residues other than those naturally occurring L- 
amino acids ( e.g., D-amino acids) or non-naturally occurring or synthetic amino acids (e.g., beta- or 
gamma-amino acids). It is understood that the polypeptides of the invention are not limited to the 
representative polypeptides listed hereinabove. 

Modifications ( which do not normally alter primary sequence) include in vivo, or in vitro chemical 
derivation of polypeptides, e.g., acelylation, or carboxylation. Also included are modifications of 
glycosylation, e.g., those made by modifying the glycosylation patterns of a polypeptide during its 
synthesis and processing or in the further processing steps, e.g., by exposing the polypeptide to enzymes 
which affect glycosylation (e.g., mammalian glycosylating or deglycosylating enzymes). Also included are 
sequences which have phosphorylated amino acid residues, e.g., phosphotyrosine, phosphoserine, 
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phosphothronine, as well as sequences which have been modified to improve their resistance to proteolytic 
degradation or to optimize solubility properties. 

The invention also includes antisense sequence of the sequence encoding LYC3 polypeptide. Said 
antisense sequence can be used to inhibit expression of LYC3 in cells. 

The invention also include probes, typically having 8-100, preferably 15-50 consecutive nucleotides. 
These probes can be used to detect the presence of nucleic acid molecules coding for LYC3 in samples. 

The present invention also includes methods for detecting LYC3 nucleotide sequences, which 
comprises hybridizing said probes to samples, and detecting the binding of the probes. Preferably, the 
samples are products of PCR amplification. The primers in PCR amplification correspond to coding 
sequence of LYC3 polypeptide and are located at both ends or in the middle of the coding sequence. In 
general, the length of the primers is 20 to 50 nucleotides. 

A variety of vectors known in the art, such as those commercially available, are useful in the 
invention. 

In the invention, the term "host cells" includes prokaryotic and eukaryotic cells. The common 
prokaryotic host cells include Escherichi coli, Bacillus subtilis, and so on. The common eukaryotic host 
cells include yeast cells, insect cells, and mammalian cells. Preferably, the host cells are eukaryotic cells, 
e.g., CHO cells, COS cells, and the like. 

In another aspect, the invention also includes antibodies, preferably monoclonal antibodies, which are 
specific for polypeptides encoded by LYC3 DNA or fragments thereof. By "specificity" is meant an 
antibody which binds to the LYC3 gene products or a fragments thereof. Preferably, the antibody binds to 
the LYC3 gene products or a fragments thereof and does not substantially recognize and bind to other 
antigenically unrelated molecules. Antibodies which bind to LYC3 and block LYC3 protein and those 
which do not affect the LYC3 function are included in the invention. The invention also includes 
antibodies which bind to the LYC3 gene product in its unmodified as well as modified form. 

The present invention includes not only intact monoclonal or polyclonal antibodies, but also 
immunologically-active antibody fragments, e.g., a Fab* or (Fab) 2 fragment, an antibody light chain, an 
antibody heavy chain, a genetically engineered single chain Fv molecule (Lander, et al.,US Pat No. 
4,946,778), or a chimeric antibody, e.g., an antibody which contains the binding specificity of a murine 
antibody, but the remaining portion of which is of human origin. 

The antibodies in the present invention can be prepared by various techniques known to those skilled 
in the art. For example, purified LYC3 gene products, or its antigenic fragments can be administrated to 
animals to induce the production of polyclonal antibodies. Similarly, cells expressing LYC3 or its antigenic 
fragments can be used to immunize animals to produce antibodies. Antibodies of the invention can be 
monoclonal antibodies which can be prepared by using hybridoma technique (See Kohler, et al., Nature, 
256; 495,1975; Kohler, et al., Eur. J. Immunol. 6: 511,1976; Kohler, et al., Eur. J. Immunol. 6: 292, 1976; 
Hammerling, et al., In Monoclonal Antibodies and T Cell Hybridomas, Elsevier, N.Y., 1981). Antibodies 
of the invention comprise those which block LYC3 function and those which do not affect LYC3 
function. Antibodies in the invention can be produced by routine immunology techniques and using 
fragments or functional regions of LYC3 gene product. These fragments and functional regions can be 
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prepared by recombinant methods or synthesized by a polypeptide synthesizer. Antibodies binding to 
unmodified LYC3 gene product can be produced by immunizing animals with gene products produced by 
prokaryotic cells (e.g., E. coli); antibodies binding to post-translationally modified forms thereof can be 
acquired by immunizing animals with gene products produced by eukaryotic cells (e.g., yeast or insect 
cells). 

In one embodiment, the polynucleotide of the invention is 544 bp in full length whose detailed 
sequence is shown in SEQ ID NO: 3 with the ORF located at positions 81-521. Said polynucleotide was 
obtained as follows: human brain ^ gt 1 1 cDNA library (Clontech) was used as a template and PCR was 
carried out with the synthetic forward primer Al : 5-AGAGTGGTGGTGGCTCCACTCTG-3' and 
reverse primer B : 5 '-TGCTGTGC ATGGTTCCGTCC ATC-3 A target fragment of 544bp was obtained. 
The sequencing of the PCR product gave the full length cDNA sequence shown in SEQ ID NO: 3. 

Homology comparison showed that the nucleotide sequence and the coded protein sequence of the 
invention shared remarkable homology to other lysozymes from different origins. Therefore, it indicates it 
is a new member of lysozyme family and has some important functions of the family. 

Lysozyme can lyse cells by hydrolyze the beta(l-4) glycosidic bond between N-acetylmuramic acid 
(NAM) and N-acetylgluconic acid (NAG) of the bacterial cell wall. In the organisms, lysozyme can act as a 
nonspecific immune molecule against bacterial infections, and as a digestive enzyme in enteron and some 
mollusks which live on bacteria. Further, lysozyme has the function of inhibiting tumor growth. In 1955, 
Caselli and Shumacher (Boll Ocul 34:5 13-533, 1955) reported on the lysozyme-mediated 70% inhibition of 
neoplastic transformation in cornea of chicken infected by Rous sarcoma virus. Many other experiments 
indicated that lysozyme participates in the process of tumor diffusion and interacts with phospho- and 
glucolipid molecule of tumor cells. The inhibition effect on human tumor of lysozyme was reported and 
patented (1980 Jpn Kokai, Tokkyo Koho 33,409; 1980 Jpn Kokai Tokkyo Koho 33,408). As to the 
mechanism of lysozyme inhibition on tumor, there are two possibilities: (1) lysozyme directly activates the 
organism's immunity functions; (2) lysozyme indirectly enhances the organism's immune ability (1989 
Anticancer Research 9, 583-592). 

The invention is further illustrated by the following examples. It is appreciated that these examples are 
only intended to illustrate the invention, but not to limit the scope of the invention. For the experimental 
methods in the following examples, they are performed under routine conditions, e.g., those described by 
Sambrook. et al., in Molecule Clone: A Laboratory Manual, New York: Cold Spring Harbor Laboratory 
Press, 1989, or as instructed by the manufacturers, unless otherwise specified. 

Example 1 

The cloning and sequencing of LYC3 cDNA sequence 
1 . Amplification with primers 

The template was human brain A gt 1 1 cDNA library (commercially available from Clontech). PCR 
with forward primer Al : 5 - AG AGTGGTGGTGGCTCC ACTCTG-3 ' (SEQ ID NO: 1) and reverse 
primer B :5'-TGCTGTGC ATGGTTCCGTCC ATC-3' (SEQ ID NO: 2) was carried out. The PCR condition 
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for Al/B was 4 mins at 93°C; followed by 35 cycles with 1 min at 93°C, 1 min at 69°C, and 1 min at 72°C; 
and, finally 5 mins at 72°C. The PCR fragments were detected by electrophoresis. The target fragment was 
544bp. 

2. Sequencing PCR products 

The obtained PCR products were linked with pGEM-T ® vector (Promega) and transformed into E. 
coli JM103. The plasmids were extracted using QIAprep Plasmid Kit (QIAGEN). The oriented serial 
deletion of the inserted fragments was carried out with Double-Stranded Nested Deletion Kit (Pharmacia), 
and the deletants were quickly identified by PCR and arranged in order. The deletants successively cut-off 
were sequenced with SequiTherm EXCEL™ DNA Sequencing Kit (Epicentre Technologies). A full length 
cDNA sequence of 544bp was obtained by overlapping the sequences with computer software. The 
detailed sequence is shown in SEQ ID NO: 3 with an open reading frame (ORF) located at nucleotides 81- 
521. 

According to the resultant full-length cDNA sequence, the amino acid sequence of LYC3 was deduced, 
having 146 amino acid residues totally. See SEQ ID NO: 4 for its amino acid sequence in details. 

Example 2 

Homologous comparison 

The full length cDNA sequence of LYC3 and the coded protein were used for homologous screening 
Non-redundant GenBank + EMBL + DDBJ + PDB and GenBank CDS translations + PDB + SwissProt + 
Spupdate + PIR databases by BLAST algorithm. The result showed that they shared high homology to 
other members of the lysozyme family. The amino acid sequence of LYC3 shares 5 1 .4% identity and 
64.4% similarity with Trachypithecus francoisi lysozyme C (gi| 1790947) , and 46.6% identity and 59.2% 
similarity with lysozyme C of ring-necked pheasant (sp|p00702), when analyzed by PCGENE software. 

In particular, in amino acid sequence of LYC3, there exists a 19 amino acids signature sequence of 
lysozyme and alpha-lactoalbumin: CX 3 CX2(L/M/F)X 3 (D/E/N)(L/I)X 5 C [ Note: In the sequence, X 
represents any amino acid, digits such as "2" denote the number of amino acid, "(L/M/H)" represents any 
of these three amino acids]. Lysozyme and alpha-lactoalbumin are two proteins related closely in evolution 
(Eur. J. Biochem. 182: 111-118). In the protein of the present invention, the sequence matching the 
signature is: CRMYCSDLLNPNLKDTVIC (residues 93-1 1 1 in SEQ ID NO: 4). It indicates that the LYC3 
of the present invention belongs to lysozyme family, and has the relative functions of the lysozyme family. 

Lysozyme can lyse cells by hydrolyze the beta(l-4) glycosidic bond between N-acetylmuramic acid 
(NAM) and N-acetylgluconic acid (NAG) of the bacterial cell wall. In the organisms, lysozyme can act as a 
nonspecific immune molecule against bacterial infections, and as a digestive enzyme in enteron and some 
mollusks which live on bacteria. 

Lysozyme has important applications in both industry and medicine. 

First, in industry (mainly in food industry), lysozyme can be used as a preservative or additive for food. 
In this respect, the Japanese have developed many use of lysozyme and owe many patents. For example, 
they use lysozyme as a preservative for fresh fruit, vegetable, soybean milk, marine foods and meat. 

-6- 



CN98111041.X 



Lysozyme can also be used as an additive for infant's foods to simulate human milk (1988, Crit Rev Food 
Sci Nutr 26(4):359-395). 

In respect of pharmaceutical use, lysozyme can be used to cure viral and bacterial infections. For 
example, EDTA-tris-lysozyme solutions are effective on the pseudomonas cystitis induced by E.coli 
infection. Lysozyme concentration in human and animal serum is an indicator of infection. Zajaczkowska- 
Bialowas and Murai studied the relationship between lysozyme activity in saliva and diseases of oral cavity. 
The result showed that lysozyme had obvious alleviation effect on the symptom of chronic periodontitis. 
Besides, they found the synergistic effects of lysozyme and some antibiotics. When lysozyme was used 
alone, even in a large amount, the bacteriolysis effect on S. aureus was little. But with the presence of 
amoxicillin, the lysis effect was enhanced and in proportion to the amount of lysozyme (1988 Crit Rev 
Food Sci Nutr 26(4):359-395). 

Further, lysozyme has the function of inhibiting tumor growth. In 1955, Caselli and Shumacher (1955, 
Boll Ocul 34:513-533) reported on the lysozyme-mediated 70% inhibition of neoplastic transformation in 
cornea of chicken infected by Rous sarcoma virus. Many other experiments indicated that lysozyme had 
some relationship to the inhibition of tumor diffusion (1988 Clin. Expl. Metastasis 6:245-253; 1998 Folia 
Onclo 10, Suppl A: 219-224; 1988 Eur. J. Cancer Clin. Onco. 124:1737-1743). It is also found that 
lysozyme interacts with phospho- and glucolipid molecule of tumor cells. The lysozyme's inhibition effect 
on human tumor was reported. Laterza successfully cured a case of small intestine reticulation sarcoma 
with diffusion after operation and radiotherapy ( "Atti del II Simposium Internazionale sul Lisozima 
Milano. 7-8-9 1961. Vol I, sez V, pp 49-50). Battaglia et al. found that, though lysozyme could not reduce 
the volume of tumor, it had distinct effects of pain-killing and helping recovery in curing carcinomas of 
stomach, prostate, uterus and mammary gland ( "Atti del II Simposium Internaionale sul Lisozima di 
, Fleming", Milano. 3-4-5 1964. Vol I, sez IV, pp 69-76). In Japan, the application of lysozyme in curing 
cancer was patented (1980 Jpn Kokai Tokkyo Koho 33, 409; 1980 Jpn Kokai Tokkyo Koho 33,408). 
Besides, A. Vacca et al. in 1985 reported an attempt of curing multiple myeloma by chemoimmunology 
with oral lysozyme as an immunomodulating agent. Their experiments indicated that 50% of the patients 
treated with a large amount of lysozyme had improved immune ability as compared with the controls 
(Chemiother IV n.2:147-155,1985). As to the mechanism of lysozyme inhibition on tumor, there are two 
possibilities: (1) lysozyme directly activates the organism's immunity functions; (2) lysozyme indirectly 
enhances the organism's immune ability (1989 Anticancer Research 9, 583-592). 

Example 3 

Expression of LYC3 in E. coli 

The cDNA sequence encoding LYC3 was amplified with oligonucleotide PCR primers corresponding 
to 5 - and 3 -end of said DNA sequence, using human brain A gt 1 1 cDNA library (Clontech) as a template. 
The resultant product was used as an insertion fragment. 

The sequence of 5 '-end oligonucleotide primer was: 

5 '-TCTCGG ATCC ATGTTGTTGGCCCTGGTCT-3 1 (SEQ ID NO: 5). 

This primer contained a cleavage site of restriction endonuclease BamH I, followed by 19 nucleotides 
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of LYC3 coding sequence starting from the start codon. 
The sequence of 3 -end primer was: 

5 -CCTTGTCGACCTAGAAGTC AC AGCC ATCC-3 '(SEQ ED NO: 6). 

This primer contains a cleavage site of restriction endonuclease Sail, a translation terminator and 
partial LYC3 coding sequence. 

These cleavage sites of restriction endonuclease in primers corresponded to the cleavage sites in 
bacterial expression vector pQE-9 (Qiagen Inc., Chatsworth, CA). Vector pQE-9 encodes an antibiotic 
resistance (Amp 1 ), a bacterial replication origin (ori), an IPTG-adjustable promotor/operon (P/O), a 
ribosome-binding site (RBS), a six-hisitine tag (6-His) and cloning sites of restriction endonuclease. 

Vector pQE-9 and insertion fragments were digested by BamHI and Sail, and then linked together, 
ensuring that the open reading frame started from the bacterial RBS. Then, the linkage mixture was used to 
transform E.coli M15/rep4 (Qiagen) containing multi-copy of plasmid pREP4 which expressed repressor of 
lad and was resistant to kanamycin (Kan r ). Transformants were screened out in LB medium containing 
Amp and Kan. The positive clones of transformant were cultured overnight in LB liquid medium 
supplemented with Amp (lOOug/ml) and Kan (25ug/ml). The plasmids were extracted. The size and 
direction of the inserted fragments were verified by Hindm digestion. The sequencing confirmed that 
LYC3 cDNA fragment was correctly inserted into the vector. 

The overnight culture was 1:100-1:250 diluted, inoculated into large volume medium, and cultured 
until the 600nm optical density (ODsoo) reached 0.4-0.6. IPTG (isopropylthio-beta-D-galactoside) was 
added to final concentration of ImM. By deactivating repressor of LacI, IPTG induced and promoted P/O, 
thereby increasing the expression of gene. The cells were cultured for another 3-4 hours, and then 
centrifuged (6000Xg, 20 mins). The inclusions were sonicated, and cell was collected and precipitates was 
solved in 6M guanidine hydrochloride. After clarification, the dissolved LYC3 in solution were purified 
by nickel-chelated column chromatography under the conditions suitable for the tight binding of 6-His 
tagged protein and column. LYC3 was eluted with 6M-guanidine hydrochloride (pH 5.0). The 
denaturalized proteins in guanidine hydrochloride were precipitated by several methods. First, guanidine 
hydrochloride was separated by dialysis. Alternatively, the purified protein, which was isolated from 
nickel-chelated column, bound to the second column with decreased linear gradient of guanidine 
hydrochloride. The proteins were denatured when binding to the column, and then eluted with guanidine 
hydrochloride (pH 5.0). Finally, the soluble proteins were dialyzed with PBS, then preserved in glycerol 
stock solution with the final glycerol concentration of 10% (w/v). 

The molecular weight of the expressed protein was 16 kDa, as identified by 12% SDS-PAGE. 

Moreover, the sequencing results of the 10 amino acids at the N- and C-terminal of the expressed 
protein indicated that they were identical to those in SEQ ID NO: 4. 

Example 4 

Expression of LYC3 in eukaryotic cells (CHO cell line) 

In this example, the cDNA sequence encoding LYC3 was amplified with oligonucleotide PCR primers 
corresponding to 5*- and 3*-end of said DNA sequence, using human brain A- gt 11 cDNA library 
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(Clontech) as a template. The resultant product was used as an insertion fragment. 
The sequence of 5'-end oligonucleotide primer was: 
5 '-TCTC AAGCTT ATGTTGTTGGCCCTGGTCT-3 '(SEQ ID NO: 7), 

This primer contained a cleavage site of restriction endonuclease Hindm, followed by 20 nucleotides 
of LYG3 coding sequence starting from the start codon. 
The sequence of 3 '-end primer was: 

5 -CCTTGG ATCCCT AG AAGTC AC AGCC ATCC-3 ' (SEQ ID NO: 8) 

The primer contained a cleavage site of restriction endonuclease BamHI, a translation stop codon, and 
partial LYC3 coding sequence. 

These cleavage sites of restriction endonuclease in primers corresponded to the cleavage sites in 
expression vector pcDNA3 for CHO cell. This vector encoded two kinds of antibiotic resistance (Amp r and 
Neo 1 ), a phage replication origin (fl ori), a virus replication origin (SV40 ori), a T7 promoter, a virus 
promoter (P-CMV), a Sp6 promoter, a polyadenylation signal of SV40 and the corresponding polyA 
sequence thereof, a polyadenylation signal of BGH and the poly A sequence thereof. 

The vector pcDNA3 and insertion fragment were digested with Hindm and BamHI, and linked 
together. Subsequently, E.coli strand DH5 a was transformed with linkage mixture. Transformants were 
screened out in LB medium containing Amp. The clones containing the needed constructs were cultured 
overnight in LB liquid medium supplemented with Amp (100 ug/ml). Plasmids were extracted. The 
sequencing indicated that LYC3 cDNA fragment was correctly inserted into the vector. 

Plasmids were transfected into CHO cells by lipofection with Lipofectin Kit (GIBco Life). After 
transfecting the cells for 48 hours and screening the cells with G418 for 2-3 weeks, the cells and cell 
supernatant were collected and the enzyme activity of the expressed protein was measured. G418 was 
removed and the transformants were subcultured continuously. The mixed clonal cells were limiting 
diluted and the subclones with higher protein activity were selected. The positive subclones were mass 
cultured by routine methods. 48 hours later, the cells and supernatant were collected. The cells were 
ultrasonicated. Using 50mM Tris-HCl (pH7.6) solution containing 0.05% Triton as an equilibrium solution 
and eluent, the active peek of the protein was collected with a pre-balanced Superdex G-75 column. Then, 
using 50mM Tris-HCl (pH8.0) solution containing 0-1 M NaCl as an eluent, the protein was gradiently 
washed on a DEAE-Sepharose column balanced with 50mM Tris-HCl (pH8.0) solution. The active peek of 
the protein was collected. The solution of the expressed protein was dialyzed with PBS (pH7.4), and finally 
lyophilized and preserved. 

The molecular weight of the expressed protein was 16 kDa as identified by 12% SDS-PAGE. 

Moreover, the sequencing results of the 10 amino acids at the N- and C-terminal of the expressed 
protein indicated that they were identical to those in SEQ ID NO: 4. 

Example 5 

Antibody preparation 

Antibodies were produced by immunizing animals with the recombinant proteins obtained in the above 
examples. The method was as follows: the recombinant proteins were isolated by chromatography, and 
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stored for use. Alternatively, the protein was isolated by SDS-PAGE electrophoresis, and obtained by 
cutting eletrophoretic bands from gel. The protein was emulsified with Freund's complete adjuvant of the 
same volume. The emulsified protein was injected intraperitoneally into mice at a dosage of 50- 
100ug/0.2ml. 14 days later, the same antigen was emulsified with Freund's incomplete adjuvant and 
injected intraperitoneally into mice at a dosage of 50-1 00ug/0. 2ml for booster immunization. Booster 
immunization was carried out every 14 days, for at least three times. The specific activity of the obtained 
antiserum was evaluated by its ability of precipitating the translation product of LYC3 gene in vitro. 

All the documents cited herein are incorporated into the invention as reference, as if each of them is 
individually incorporated. Further, it is appreciated that, in the above teaching of the invention, the skilled 
in the art can make certain changes or modifications to the invention, and these equivalents are still within 
the scope of the invention defined by the appended claims of the present application. 
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SEQUENCE LISTING 

(2) INFORMATION FOR SEQ ID NO: 1: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23bp 

(B) TYPE : nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULAR TYPE: oligonucleotide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1: 

AGAGTGGTGG TGGCTCCACT CTG 23 

(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 23bp . 

(B) TYPE : nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULAR TYPE: oligonucleotide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

TGCTGTGCAT GGTTCCGTCC ATC 23 



(2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 544bp 

(B) TYPE : nucleic acid 

(C) STRANDEDNESS : doub 1 e 

(D) TOPOLOGY: linear 

(ii) MOLECULAR TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID 
1 AGAGTGGTGG TGGCTCCACT CTGCCGCCGC 
61 CGGTGGTGCC AGCTGGGATC ATGTTGTTGG 
121 CCTCCAGTGA GGCCAAGCTC TACGGTCGTT 
181 GGCTGGACGG ATACCGGGGA TACAGCCTGG 
241 GCGGTTTCAA CGCAGCTGCT TTGGACTACG 
301 TCCAGATCAA CAGCCGGAGG TGGTGCAGCA 
361 GGATGTACTG CTCAGATTTG TTGAATCCTA 
421 AGATAACCCA AGAGCCTCAG GGTCTGGGTT 
481 GAAAAGACCT CACTGAATGG GTGGATGGCT 
541 AGCA 



NO: 3: 

ATAGAAGCCA GGAGCAGGGC TCTCAGAAGG 
CCCTGGTCTG TCTGCTCAGC TGCCTGCTAC 
GTGAACTGGC CAGAGTGCTA CATGACTTCG 
CTGACTGGGT CTGCCTTGCT TATTTCACAA 
AGGCTGATGG GAGCACCAAC AACGGGATCT 
ACCTCACCCC GAACGTCCCC AACGTGTGCC 
ATCTCAAGGA TACCGTTATC TGTGCCATGA 
ACTGGGAGGC CTGGAGGCAT CACTGCCAGG 
GTGACTTCTA GGATGGACGG AACCATGCAC 



(2) INFORMATION FOR SEQ ID NO: 4: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 146 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: lineal 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 
1 Met Leu Leu Ala Leu Val Cys Leu Leu Ser Cys Leu Leu Pro Ser 
16 Ser Glu Ala Lys Leu Tyr Gly Arg Cys Glu Leu Ala Arg Val Leu 
31 His Asp Phe Gly Leu Asp Gly Tyr Arg Gly Tyr Ser Leu Ala Asp 
46 Trp Val Cys Leu Ala Tyr Phe Thr Ser Gly Phe Asn Ala Ala Ala 
61 Leu Asp Tyr Glu Ala Asp Gly Ser Thr Asn Asn Gly He Phe Gin 
76 lie Asn Ser Arg Arg Trp Cys Ser Asn Leu Thr Pro Asn Val Pro 
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91 Asn Val Cys Arg Met Tyr Cys Ser Asp Leu Leu Asn Pro Asn Leu 
106 Lys Asp Thr Val lie Cys Ala Met Lys lie Thr Gin Glu Pro Gin 
121 Gly Leu Gly Tyr Trp Glu Ala Trp Arg His His Cys Gin Gly Lys 
136 Asp Leu Thr Glu Trp Val Asp Gly Cys Asp Phe 

(2) INFORMATION FOR SEQ ID NO: 5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 29bp 

(B) TYPE : nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULAR TYPE: oligonucleotide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 

TCTCGGATCC ATGTTGTTGG CCCTGGTCT 29 

(2) INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 29bp 

(B) TYPE : nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULAR TYPE: oligonucleotide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 

CCTTGTCGAC CTAGAAGTCA CAGCCATCC 29 

(2) INFORMATION FOR SEQ ID NO: 7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 29bp 

(B) TYPE : nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULAR TYPE: oligonucleotide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 

TCTCAAGCTT ATGTTGTTGG CCCTGGTCT 29 

(2) INFORMATION FOR SEQ ID NO: 8: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 29bp 

(B) TYPE : nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULAR TYPE: oligonucleotide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 

CCTTGGATCC CTAGAAGTCA CAGCCATCC 29 
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CLAIMS 

1 . An isolated DNA molecule comprising a nucleotide sequence encoding a polypeptide having human 
LYC3 protein activity, wherein said nucleotide sequence shares at least 70% homology to the nucleotide 
sequence of nucleotides 81-521 in SEQ ID NO: 3, or said nucleotide sequence can hybridize to the 
nucleotide sequence of nucleotides 81-521 in SEQ ID NO: 3 under moderate stringency. 

2. The DNA molecule of Claim 1 wherein said nucleotide sequence encodes a polypeptide comprising 
the amino acid sequence of SEQ ID NO: 4 . 

3. The DNA molecule of Claim 1 wherein said nucleotide sequence comprises the nucleotide sequence 
of nucleotides 81-521 in SEQ ID NO: 3. 

4. An isolated LYC3 polypeptide comprising a polypeptide having the amino acid sequence of SEQ ID 
NO: 4 , its active fragments, and its active derivatives. 

5. The polypeptide of Claim 4 wherein said polypeptide is a polypeptide having the amino acid 
sequence of SEQ ID NO: 4 . 

6. A vector containing the DNA sequence of Claim 1 . 

7. A host cell transformed by the vector of Claim 6. 

8. The host cell of claim 7 wherein it comprises E.coli. 

9. The host cell of claim 7 wherein it comprises eukaryotic cell. 

10. A method for producing a method for producing a polypeptide having the activity of LYC3 protein, 
which comprises the steps of : 

(a) forming an expression vector of LYC3 protein comprising the nucleotide sequence encoding the 
polypeptide having the activity of LYC3 protein, wherein said nucleotide sequence is operably linked with 
an expression regulatory sequences, and said nucleotide sequence shares at least 70% homology to the 
nucleotide sequence of positions 81-521 in SEQ ID NO: 3; 

(b) introducing the vector of step (a) into a host cell, thereby forming a recombinant cell of LYC3 
protein; 

(c) culturing the recombinant cell of step (b) under the conditions suitable for expression of LYC3 
polypeptides; 

(d) isolating the polypeptides having the activity of LYC3 protein. 

11. The method of Claim 10 wherein said nucleotide sequence comprises nucleotides 81-521 of SEQ 
ID NO: 3. 

12. An antibody specifically bound with the LYC3 polypeptide of Claim 4. 

13. A nucleotide molecule wherein it is the antisense sequence of the DNA molecule of Claim 1 . 

14. A probe wherein it comprises about 8-100 consecutive nucleotides of the DNA molecule of Claim 

1. 
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ABSTRACT 

The invention relates to a novel member LYC3 of lysozyme gene family. The invention provides the 
cDNA sequence encoding for the novel lysozyme, the polypeptide encoded by the sequence, as well as the 
method for producing said novel human lysozyme utilizing recombinant technology. The invention also 
provides the use of the novel human lysozyme. 
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PRIORITY 
DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
j COMPLIANCE WITH RULE 1 7. 1 (a) OR (b) 



+ * A £ # fP S 



99^ 09^ 17 0 



1. -f+fr^ftWDNA^i 1 , g'-HTK^ 1 , £8fli£rWALYC3g6?S 

Bfmm^mftn^sEQ id no. 3+^ir£K8i-52iG^«^Kj?yijwsd? 

^jfci^SEQ ID NO. AffiK&lBn. 

3. ^n^J^l^^DNA^, gflffiEfc^, «fl^JA*rSEQIDN0.3+& 
^«81-521&lft«$Um 

4. -ft^W»LYC3gfi^Jft,- g<ME£T, Jr^SEQIDNO.4^ 

mmm%^ <£g&'i£Jti£, j£gj&ttflf£#j. 

(a)MWJWLYC3gSi^ 

AG ±mm, JMLYC3g£lftfiM« 

(c) ££££&LYC3ga£fl*MfcftT, ##^»(b)+Ml:ffl*fflIf&; 

(d) #ft*:MrLYC3g£7S&Kj£jft. 

11. Jn^J^*iojg/rigW^rfe. gftfiES^, W^seqidno. 3*lkm?r 

&81-521&. 

12. -ft^^^^l3l^4^MLYC3gfi^J|k!RF#tt4g^Wtn:fr. 



it «jj % 



^ 10 **»*#iKL*«^*«1922^*Fleming^^«tti&jt. if&PKJUS, ^0 

15 P22H0fr^0SS, ff®<i>lM£toffi@l. ^^^H^^(1983 J. Mol. Biol. 165, 
229-248; 1985 Virology 143,280-289.; 1987 Proc. Natl. Acad. Sci. USA , 84, 955- 
958.; Proc. Natl. Acad. Sci. USA , 77, 5759-5763), Atl^lIIS^I^I 
W^3l-^B^"^^3t^^(1988 Gene 66, 223-234.). 



LYC3. 



25 



p^^#t-^seqidno. ^^mn-sixim&^WLmm^i. m 
&&)j¥nmm-gjk, a^tt^wsEQiDNo.4^wj?j!i. iajwjjt 

SEQ ID NO. 4. 

tL*£W&)%-lTm, il#7-ft#WttLYC3g&£jfc, t^S: ^SEQ 
Jt^fSEQ ID NO. AmW^fk. ' 

ft«T-ftJgffiE«^ft;WlS±aiJIS.- 

JO. J&J5£LYC3£&£&8tt, JSjr&lftWiUWJ-^SEQIDNO. 3^>AW^81- 

(b)^5H(a)+w*js«{*ifAis±aiiifi, ^^LYC3gewmmmj^; 

(d)^Hfaj*^TLYC3ge?SttW^tt. 

£#£WM-^Att$ife3rfS ( K #£iJJ3W#flW£«tf«£fcfc583>h® 

=£8, gi^JWJ&SEQIDNO. 3, g + 1-521 ft Wgt. 

^^B^t, "#&#T , f& DNAjiJg, i^DNA 

■feftgrnm^wtBrn, spseq id no. 3^s\-52um^mmmnn^J¥n. 

^tseqidno. zmm'Mmu-siwti^m^ , 

mi^sEQ id no. 3^s\-52iitLm^m^nwM-m^^o%^^ 
i?^jtnf^^isEQiDNo.4^fii^ff^j. iz^i%&&mt&*m^'g&i*T5 
seq id no. 3*hA&^mzi-52umm^mj¥n&%tt& z &mF?m. ttft, 



i£i££J£^SEQ ID NO. 3*&&^m\-52\m$® : W&f¥ntf)ftM&M'J?70%, 
iZKi%&&mtm®Mr%5ALYC3tmMm%&®> SEQ ID NO. 3J??iJ 

+ , #® "LYC3g6£j&" ^^LYC3gfi?S'ft6<JSEQIDN0.4 

mm%%k. ^i^^^^x^mmnnmm. seqidno.4j??ij6« 

*«»/3RN*j»iiiD-^i6» y h(jiiir*2o^Kiirt, «^»^io^ezrt, 

fc£flfcM$£J&55£»: E»U*7!K 
£!5<&{&lftPlIjg&#Tf^LYC3 DNA &3£ftDNA#f^lftS&> W&flJfl! 

ftLYC3^jftfftftjr^ 

gjkE&K*mm£m&. &TJi¥£&to£ttift, -*£Eas-ti&7LYC3£jft 

MRT^tttflS. iI3t, i^jtl5^-WLYC3^^^^J^M^^10 / hii^®S^ J ii 



Bl*lLYC3lft3lj£. 

ra. 5i«jfe«-«t^2o-5o>ha : e ! K. 

tfcfi£8Pg#*fSifiLYC3g&#fiEWi/itt. *£8a&£IP£tB i 3fcflJ3ifc 

^g^ifli^^WLYcsSE^^^Wft:^. 

(Ladner^A, HS«ijNo. 4,946,778); ttft^^M 
05#S#£AMffitt^#Min:{*. 



&3c®&##ffl#(J*!. Kohler ^ A, Nature 256;495, 1975; Kohler ^A, 
Eur.J.Immunol. 6:511, 1976; Kohler #A, EurJ.Immunol . 6:292, 1976; Hammerling 
3? A, In Monoclonal Antibodies and T Cell Hybridomas , Elsevier, N.Y., 1981). 
BJlftft#ftfgi||Sl£aYC^^^ 

mm^^^w^^mwM^m^mE. co//)*£j fe iftSH^«&^» 

^^^iJJaLseqidno.3, ^Klfr&U&^m-isi&m^m. iZg&^MMM 

m%M> WAiiXgtllcDNA^:jf(!i^gClontech^^])^II^, ^J&IEfr 31 tlAl: 5'- 
AGAGTGGTGGTGGCTCCACTCTG -3' ft 3\ Bl: 5*- 

TGCTGTGCATGGTTCCGTCCATC-3'jatTPCR, $*§544bpW @ MJtlfc. SSJ^Jn 
ffPJSEQ ID N0.3ft£-fxcDNAJ??iJ. 

lilftMIIS^TMI^WA Slit, &^0J£Ji?M@liC&lft-^§r$^> 
iMfl*! Wilil^M^^a^HWNAMCN-^Sfclfill^faNAGCN-^St^^ 

2ttf^^-ftm^BI£^ffl.^»»a^fflJft!lJ!t*^W?&IB. 1955^, Caselli fP 
Shumacher(1955 Boll_Ocul 34:5l3-533.)^ffi^T£& ^Rftifgff^l jg&Wtl^ 

Bj?&mfii#^7w®6DrtS[S^ w sua as $ s ^ if ^ m # ^ w ffl s ft 

ffl. ^miS^A^^^fi^pfiJf^ffitkB^itm^^^^^-f'K^SO Jpn Kokai 
Tokkyo Koho 33, 409.; 1980 Jpn Kokai Tokkyo Koho 33, 408). M^MM^M 



|a] &i§3£ f £2$ fa fl ( 1 989 Anticancer Reserch 9,583-592). 

M&f^PSambrook^A, ^i^lt: g&Mf-iDftNew York: Cold Spring Harbor 
Laboratory Press, 1989)+^W^#. 3Kfic)S*IaSriSJ5f3*fi5CW^#. 

£J£#Jl 

L YC 3 tfy cDN A if ?ij ffy % It fll ill M 

1. si *&rj» 

WAJ® X gtllcDNA^Jf(!^gClontech^fI)^II^, ffi— JttlWff&^lto 
— Al: 5'- AGAGTGGTGGTGGCTCCACTCTG -3' (SEQ ID NO.l^iEfaSI&f, 
H&f^Bl: 5'- TGCTGTGCATGGTTCCGTCCATC -3"(SEQ ID NO^^fr 5 ?! 
ft. S^TPCR. PCR^^93'C4^, Bi^W93-Cl^#, 69X: l#fW2'C 1# 
ftaft35>h«3Sf f *^72'C&#5#$r\ f&PJWPCRtf*r3j544bp«J S W 

2. PCRj^WSStf 

^$n±^#WPCRr^i ic tf-^pGEM-T®^#:(Promega)ji^ ) flftAJ^ff® 
JM103, MQIAprepPlasmida^J^(QIAGEN)«^^, 5£&#:i3ftJl: 

. fflSequiTherm EXCEL™ DNApJ if T$fr] ^(Epicentre Technologies)^^ 

&&@:fr : ?mmj¥, MLjsmkm&ftw&mi*, $#£&cDNAjm #544b P , 

i£*fflJf ?iJiALSEQIDN0.3, g + JF#C« 81-52 lik^M. 
I, giCSlW ?iJlMSEQIDN0.4. 

M LYC3 '&) £ "ix cDNA I? ?ij £ £ ^ H' fi ft Non-redundant 
GenBank+EMBL+DDBJ+PDB |i[ I I S Non-redundant GenBank CDS 
translations+PDB+S wissProt+Spupdate+PIR^ % Jf ^ ffl BLASTiS ft & $ ffl Ie 6 IpI 
S*^t:fn^®SI^J5£SM^rS!l85W^'l4. ftlfflPCGENE&ft 



##f, ^Trachypithecus francoisi^if ®g§C(gi|1790947)£M 6 7jc ¥±M/T F 
51.4%tfj|5] — ttfn64.4%^t0fWtt; Xin, -baring-necked pheasant(y±: — ft^S) 
6^#01lC(sp|pOO7O2)^Mfi7X¥±S/^T46.6%6^-'t4^59.2%^fiMtt. 

a ?L«Sfi W^ffitt^J -CX3CX2(L/M/F)X3(D/E/N)(L/I)X5C[a: i£Pf ?'J+X 

ft£ift«*K, "2" 9R?fc«3SK#B, " (L/M/H)" 3t/T>A&3^«i£ + 

(Eur.J.Biochem. 182:111-118)). S*^WMSfi +^±^fit^ W^J^gft: 
CRMYCSDLLNPNLKDTVIC(SEQ ID NO. 4 + 93-1 11 {&). &Mfll^T*^WW 

ftmmitx&sM* z-W* **#*.&*nfc£. mmmm^mm. mmm^^m 

f^^JL#p D pW^*P^JW^^HSi£A?LpUfi5;^(1988 Crit Rev Food Sci Nutr 
26(4):359-395). 

¥^Wf£#lk : 5S£!JJ§&W— Zajaczkowska-Bialowas, Murai^W&7»§ 

OT^SW1faT^mf^ffl*3fi^^»MB«W*:fiS£iEtt(1988 Crit Rev Food 

Sci Nutr 26(4):359-395). 

?f MM&Gfflft\MM£.&$$}tfe. 1955^, Caselli fflShumacher(1955 Boll 

ocui s^sn-sosM^T^^^^mmm^im^m^nm^m^^^ m 

•fg^lfftW 5^(1 988 Clin Expl Metastasis 6:245-253; 1998 Folia Oncol 10,suppl 



A:219-224:1988 Eur J Cancer Clin Oncol24: 1737-1743). *§MS§i£&£$i8E J 3*r , *S 
mmto$$®i£ft&B£ft?tott3.fc%W*Z Crit Rev Food Sci Nutr 26(4):359- 
395). #0»tfA£fl+0Wfflj&Jffcfl!lfe£&^ 

T~fi\^#%\tiCffIa%i£.&&&l'bBWfofaMM&\( « Atti del II Simposium 
Internazionale sul Lisozima» , Milano. 7-8-9 1961. Vol I, sez V,pp 49-50); Battaglia 

ii&teWfcfMRirt'K ma* E4MW&&*fltoii#£ttfi s JB( «A«i del n 

Simposium Internazionale sul Lisozima di Fleming)) , Milano. 3-4-5 1964. Vol I, sez 
IV,pp 69-76); £0*, *B£#ffittIaffiB&ft^*iJ(1980 JpjiKpkai 

Tokkyo Koho 33, 409.; 1980 Jpn Kokai Tokkyo Koho 33, 408); ££h A. Vacca.^ 

fii985#mitTSft^^g^fet^MnM^0SS^^^^T?^J^^T^^'t 

M0(multiplemyeloma)lft#ft,- Mntt&&&*&&£*M*# 1 &&telTM&* 
+ 50%^A^fi^^^^BBJIit?ST(ChemiotherIVn.2:147-155,1985). 

m, ~&&m&m&T*M&}%L&mjl(\9S9 Anticancer Reserch 9,583-592). 

LYC3£AMff0*lft3ii£ 
$J, fflAJ®^gtllcDNA5:#(8fc|SClontech^fl)^feaftirit. W^liAli 
5 ' ^ ^ =^ ^ 

5'- TCTCGGATCCATGTTGTTGGCCCTGGTCT -3'(SEQ ID NO.5), 

3' ^m^mm^^n^ 

5'- CCTTGTCGACCTAGAAGTCACAGCCATCC-3'(SEQ ID NO.6), 
^I^^SallPSftiJttrt^OSiWii^^. -«»^±^LYC36t)tWPf 

n. 

WWi '14 #JSS#JBW ft .6 *f £/f'fBMi£fc f$pQE-9(Qiagen Inc., Chatsworth, 



-^6-iaSK^iE»(6-HisjlU&K*J-ltrt^SI^:Bltit.^. 

fflBamHIfPSalIfSftpQE-9«(*:, Rfi^«FffiAitS^S!5JpQE-9«^^iSj#?F 
$i»£MRBS£&. KBffl^^Tl^^ikWeQiagen, j§fn D q£ #M15/rep4 
WE.colitft*. M15/rep4^rW^^5lWJffiS:pREP4, Mti£laclM$W^^ 
^t/vi£(Kan r ). £^WAmp^an&UBJ£#m±^j£?ftf^, £*h jJOAmpOOO 
M g/ml)^Kan(25M g/ml)^LB^ (*^#S^il^^^(0/N)^^^^mtf W 

&l?J3LYC3WcDNA«AtfaEiEfc*A«#. 

&&(0/N)ig#Ml: 100-1: 250ttffift$ffi#, fcM8#SI*fW##S 
•f, ##ail&£fcM600ft®j£(OD600)#0.4-0.6fffr, *fl AIPTG( "^PfMfcft- P 

-D-^SMftf" )M^^^^JlmM. 3ia^laciaatf5fefil. IPTG«i#Jg ^P/O^gt 
^@3l&7jt¥i£^. *i^#*fflJ]&3-4/jMtt, fiSJ5ft'k(6000* g, 20#£j>). BP 

LYC3. J|§6Mft«K(pH5.0)^tt+ttJ&LYC3. ?TffliLifl'*SMil« , t , $itW 

^is)i#^s^^#s^^^^io%(w/v)tf^W!ie#^ c i 3 . 

J8l2%lftSDS-PAGEj&ja*T«, ^£«sS£l W^#A/h^7l6KDa. 
Jtttfh M^»fe^«ii^fi6^N^^C^#10-t^«^^it^m*itiaft 
»Ji¥, £3l^SEQIDN0.4lftJ??iJ-gt. 

£J£#]4 

PCR^^^lg^l t/, fflA® * gtllcDNA^CJf (i^I g Clontech^^D^tl^iSfttr 
If, W^/SftAtfg. 

5'-TCTCAAGCTTATGTTGTTGGCCCTGGTCT- 3'(SEQ ID N0.7), 



y -CCTTGGATCCCTAGAAGTCACAGCCATCC- 3' (SEQ ID N0.8) 
T^fl«J^WBamHlR*!HtPR*HtrttOKW»tOfi^, - 4" H # £ it ^ » 
LYC3#j£S59J??'J. 

(P-CMV), — ^Sp6Jggj^ — / hSV40J§5& : F. — ^SV40jjP^M-^^ffi^^JpolyA 
If J?. — ^BGHin^il^ftffl&fapolyAjf J?. 

fflHindllL BamHI?BftpcDNA3«^, ffiJSft«Atf&&ftPJpcDNA3tt#. 
BtJSffla&?ft£fc*f'fcE.coli DH5a^|fc. ft ^WAmplftLBig#m±^&$f ft 

It. ttilJ^^, »jj?^TiE^m^WLYC3WcDNASIA>i-SBjEflft«A«^. 

J!fi<fclf*£#flII»$$Sfcft, 'MLipofectin»fljac(GiBco Life)jt*Ttt. ?£&48 

/h&tB, &2-3fl-ttJ#&G4i8inJEflfiS, Uc*aili6Aaillfi±?l!fiMS*jSSei*?S 

*G4i8, jm%%&mM®.m.mu, isfl?*^rawae?gtt 

&±?ff, fflie^S)S¥^rfefi£#aillfi. W^0.05%TritonW50mM Tris • HCl(pH7.6) 
®m%¥ffim%Vt1&WL> fl§£K 3 F#MSuperdex G-75tt^±^6 MflHt*. ' 
#Jl50mM Tris • HCl(pH8.0)¥&WDEAE-SepharoseS, 1^0-1M NaCl#J50mM 
Tris • HCl(pH8.0)^^^^M^f«SM, «&*±^Sfi Wn5tt*». 

PBS(pH7.4)^7iitfrW^ii^e^^iaifiitf. Il/^&T^. 

ffll2%WSDS-PAGEKafT*»," Wfl^**/^ 16KDa. 

I'JJ?, £3E-^SEQIDNO.40<JJ? #j-gC. 

^vt^JAMfc^WT, tfffl^tt&ft^Freund'steflllLffc. J350-100 n g/0.2ml 



fp n & 



(2)SEQ ID NO.lWil. 

(A) -feS: 23*31 

(B) nsa-- «t& 

(C) tttt: 4^ 

(xi)j¥?'jm^: SEQIDNO.l: 
AGAGTGGTGG TGGCTCCACT CTG 23 
(2)SEQ ID N0.2fflfg J. 

(A) fcft: 23tfS 

(B) ^M: M 

(C) «tt: 

(D) $5th£* SSE 
(xi)Jf3«&: SEQIDNO : 2 

TGCTGTGCAT GGTTCCGTCC ATC 23 
(2)SEQ ID NOJ&Mfl,: 

(A) -fcJg: 544bp 

(B) ^i: mm 

(C) fiJtt: £«| 

(ii)^^^M-- cDNA 
(xi)Jf?'J*Si$: SEQ ID NO. 3 



1 AGAGTGGTGGTGGCTCCACTCTGCCGCCGCATAGAAGCCAGGAGCAGGGCTCTCAGAAGG 
61 CGGTGGTGCCAGCTGGGATCATGTTGTTGGCCCTGGTCTGTCTGCTCAGCTGCCTGCTAC 
121 CCTCCAGTGAGGCCAAGCTCTACGGTCGTTGTGAACTGGCCAGAGTGCTACATGACTTCG 
181 GGCTGGACGGATACCGGGGATACAGCCTGGCTGACTGGGTCTGCCTTGCTTATTTCACAA 
241 GCGGTTTCAACGCAGCTGCTTTGGACTACGAGGCTGATGGGAGCACCAACAACGGGATCT 
301 TCCAGATCAACAGCCGGAGGTGGTGCAGCAACCTCACCCCGAACGTCCCCAACGTGTGCC 
361 GGATGTACTGCTCAGATTTGTTGAATCCTAATCTCAAGGATACCGTTATCTGTGCCATGA 
421 AGATAACCCAAGAGCCTCAGGGTCTGGGTTACTGGGAGGCCTGGAGGCATCACTGCCAGG 
481 GAAAAGACCTCACTGAATGGGTGGATGGCTGTGACTTCTAGGATGGACGGAACCATGCAC 

541 AGCA 

(2)SEQIDN0.4#jfM>: 
. (i))??lJ#fiE: 

(xi)J*7!l»ifc: SEQIDN0.4 

1 Met Leu Leu Ala Leu Val Cys Leu Leu Ser Cys Leu Leu Pro Ser 
16 Ser Glu Ala Lys Leu Tyr Gly Arg Cys Glu Leu Ala Arg Val Leu 
31 His Asp Phe Gly Leu Asp Gly Tyr Arg Gly Tyr Ser Leu Ala Asp 
46 Trp Val Cys Leu Ala Tyr Phe Thr Ser Gly Phe Asn Ala Ala Ala 
61 Leu Asp Tyr Glu Ala Asp Gly Ser Thr Asn Asn Gly He Phe Gin 
76 He Asn Ser Arg Arg Trp Cys Ser Asn Leu Thr Pro Asn Val Pro 
91 Asn Val Cys Arg Met Tyr Cys Ser Asp Leu Leu Asn Pro Asn Leu 
106 Lys Asp Thr Val He Cys Ala Met Lys He Thr Gin Glu Pro Gin 
121 Gly Leu Gly Tyr Trp Glu Ala Trp Arg His His Cys Gin Gly Lys 
136 Asp Leu Thr Glu Trp Val Asp Gly Cys Asp Phe 

(2)SEQ ID N0.5&MS& 



(C)tttt: 
(P)fctt£fc|: 

(ii)^^iiM: 

(xi)ftnffij&: SEQ ID NO. 5: 
TCTCGGATCC ATGTTGTTGG CCCTGGTCT29 
(2)SEQ ID N0.6tofi,t 

(A)^jg: imm 
(b)^m: mm 

(C)«tt: 

(xi)J?3Wj£: SEQ ID NO. 6: 
CCTTGTCGAC CTAGAAGTCA CAGCCATCC29 
(2)SEQ ID N0.7tfjfs.i 

(A) -fcg: 29gtS 

(B) ^gJ: M 

(C) «itt: 4f£ 

(xi)ff?!lffi&: SEQ ID N0.7: 



TCTCAAGCTT ATGTTGTTGG CCCTGGTCT29 



(2)SEQ ID N0.8tfjfs.E 

(a)^js: imm 

(xi)J?J'J$*£: SEQ ID NO. 8: 
CCTTGGATCC CTAGAAGTCA CAGCCATCC 29 



